Structural studies and isolation of cDNA clones providing the complete sequence of rat liver dihydropteridine reductase.
The cleavage of reductively alkylated rat liver dihydropteridine reductase with cyanogen bromide afforded a mixture of peptides, six of which (CB-1 to CB-6) were isolated and purified by C8 reverse-phase high performance liquid chromatography. Portions of peptides CB-1, CB-4, and CB-6 were sequenced by automated Edman degradation and high performance liquid chromatography and the carboxyl-terminal region by conventional procedures. Further proteolytic digestion of CB-6 and isolation of the products afforded a seven-amino acid peptide. A low degeneracy probe comprising 20 nucleotides was synthesized from the sequence of this peptide and was used to screen a rat liver cDNA expression library constructed in the vector lambda gt 10. Positive clones were isolated, and detailed examination of five of these by restriction endonucleases and dideoxy sequence analyses allowed identification of the entire coding region for dihydropteridine reductase. The gene was found to code for a protein of 240 amino acids (excluding the methionine initiator) of Mr = 25,420. Each of the sequences corresponding to the peptides CB-1, CB-4, CB-6, and the carboxyl terminus were identified in the deduced protein sequence. The rat enzyme is highly homologous to the human dihydropteridine reductase; the two proteins differ in only 10 amino acids, and all are conservative substitutions. In contrast, the sequence shows little homology with that of mammalian dihydrofolate reductase: reduced pyridine nucleotide-requiring enzymes with superficial mechanistic similarities.